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Coraell Cond1t1onal Reasoning Test as- an Adequate easure‘gi Conditional .
f?*oves in Adolescent-Veroal Behavior * °

*
.o . . ’ . . .
. - - . H N

In 1972, Gregory found that there was a poS1t1ve relat1onsh1p between-
. ; - Y
the frequency of cond1t1ona1 moves by tedchers of‘seventh grade mathematics

-

and their students growth in conditional reasonlng,ab1r}ty. "One argument

4 .
that has been given for this 'find#mg is that the teacher's langugge tends .
A . °° .

to shape the ordipary language of the students to conform to a more formal

»

-

langdage needed to reason logioally. If this is true, then the test of

condit1ona1 reasoning ab111ty which was admin1stered in the Gregory study

. should also be measuring the degree to wh1ch the language of condit1onal .

logic is-a part of student laaguage. It therefore seemed appropriate to
-, ) '

* ' determine whether or not the-Cornell Conditional Reasoming Test is an

kY T ‘o>
adequate measure of conditional moves in ado;eecent verbal behavior, .
The data which was obtained in order to test the relationship between .

. . . )
a student's score on the test and his use!f conditional moves would also

. ¢ ¢ ., :(
¥ allow for considerat1on of the followlng questions. .

b *
- - = .

1. Do_diﬁferences in {He use of conditional moves and inh . .- -
- ) . . : s \ . . .
K cogditional reasoning ability exist between students in, ' N

. grades 5, 6, and 7” ° ‘

’ * >

L

.
. . .
.

2. -+ 1Is the use of coﬁditional‘movee or conéixional reasoning ability
. e & . . ‘ .
> . . . : .
( of students in grades 5, o, and 7 r ated to the ability .
v * N N . N -
. to recall relevant information from an oral presentation°

3. Does the administration of the’ Cornell Conditional Reasoning e

]

' Test have an effect on erther the use of donditional noves

L

.
-

'or ihh ability to recall relevant information?
[) ) '.. N
Pl ’ \ o ~ { ‘

.
. B .
‘ ‘ 3 ) ‘ '
. ¢ - . . .
.




dypotheses

3 : . - ': (
<" The null'hypothéses tested with an apfiori alpha 3f [05 felevant .
. r.l 0
to the objectives of th1s research effort” were: ¢
. N .
1, There is no rebationship betweén the frequency of conditiifal.moves
(\

1n responses of fifth, sixth or seventh grade subjects and their )

“conditiona} reasonzng a%il1ty as measured by the Cormell Conditional

*

Reasohing Test.

L Y ‘.

2. 'fhere are no §ig£ificant differencee in'the use ;: coﬁ?itional noves - .
" or conditional reasonzng ability between grade 1eve1~groupings. ) .

3. ' Tagre 1s no relationship between the frequen;a ofaconditiqnal moves

» or conditiomal reasoning ability and the ability .to recall relevant :
information gask iv). . . o . .

4, £here is no significanf difference in use of conditional noves or’

recall ability between.groups interviewed e1ther before dr after <
testing.

A D
.. . . . —

. .

Population and Sanple
N . . . ‘ . ..' R K < »
‘Fwenty-two boys and twentystwo girls from ?39h,°f grades five, six,

and seven were randomly selected to serve as sﬁbjects in the investigation.

\ [

The fifth and sixth grade subjects were selected from the total population
of fifth and sixth grade students in a small elementary schod{ The

seventh grade subjects were selec}ed from the total populatipn of seventh .
grade students enrolled in a niddle school, both’ scpoofgfieing loeated in...

* Gainesville,

Florida, o -




£ " -
\  The plan of tﬂb study was to interview and admlnlster the conditional
., , . . ]

. . * reasoning test to all subjects thus 1dentified. In ordef to determine
¢ - . ®

. the effect o}* theNtest addtnistrdtion on the language of the subjects,
. * AN . \

s two treatment groups were formed.

. 3 °

; The 132 subjécts were randonly assiéned to two intervié&,groups. -The;

<i\ ‘'before test group" subjects were interviewed duriﬁg the week prior to
, 5 : : ;

. the test administrﬁtion. The "after test group" subjects were interviewed
. 7

. during the week follovihg the test administratlon. ™The initial cqmposifton
. . '_ of ‘each’ interview group included‘GG subjects; eleven'males and elgven . .-.
t . .
X T f;males froﬁ.each érade level. The sex variable was not of primary concerea\s .,
.\, y but it ;as felt that thesresults oi tﬂ; 1nves¢1gation nght léad to

o~

3 alternate hypotheses relative to sex differentes which could be considereQ
= 4 . .
" if this information was available:

- * o

- - Due to the absence of data for subjecté on one of the tWwa measures
) . ) . o" i
. ‘under considera;;qn, the initial sample was ;edﬁced 19-105 subjects. oo
PR There was nothl?g to suggest that the elimination of thesé subjééts‘was '{m

not rand99~' The final sampling distribution is prééented in Figure 1.
.. . .

3

.
.

INSERT FIGUR? 1 ABOUT HERE ' - \

N - s
Procedures : . . :
: <

All subjects were interviewed individdally by one of two trained o

interviewers in order to obtain a_sﬁmplg of each subjett}s verbal behaviorv
A

‘

.ﬁ%e subjects in thé hafore teég group were interviewed during the week :

- ' »
.




n - ' . ) - Interviewed - Interviewed
. V4 . o Before Test . . “~ After Test -
. - ¢ -

°Gr§.de 5 r n=15 3 ‘n = 52/ .

4, . o
. " . .




.
..
- =~ A
. o,
- " .

,pfior to the tesj administration.‘ The after test group was interviewed
. . . - . - . -
. . R . L . ~.
. during the week following the test.. The interviews were scheduled in
twenty-minute intervals over a‘ three day period for each interyieusgroup;
—~ PN - ]

The subjecgjiweré interviewed ig/random order according to grade.level,
with the fifth grade being interviewed on the first day, ghe sixth on the -

second day, and the seventh grade subjects on the third day. The same pto-

N
.

[}

-cedures were used for both interVie:g groubs. ) - e

The Cornell Conditional Reasoning 'rest was adm:.nistered to all subgects

-

on the same morning. All £ifth and sixth grade students enrolled ‘in the

elementary school from‘vhich thg sanple was drawn took the test under the
. e

direction of their individual te‘achers.1

,

The principle investigator was
£ 4

. ~ ! .
present for these administrations to assist as well as serve as a control

\

for the directions given to the students by ‘the teachers. The, seventh

. A, . R

. grade subjects met in the sdhool librarz_for the test administration under

.
- * ~ ~

the direction of the two graduate, student interviewers. To guard against

differences in test administrations explicit directions were brittén
'

‘ot

" . . N

and subsequently read to the subjects priex to the beginning of the test,

The .Interview . "
L ) . =~/ .
Development of an interview format posed the greatest challenge for

- g -~

the methodology 6f the study. Sincé the coding system to be used was the
o % . .
same as that of a previous;investigatign//the types of responses to be ’

[ 254

coded as conditlonal'moves were}known. The coding system used was developeéd

.

by Gregor§ (1972): A respdnqe-made by the subject was identified as a J

AN

cqnditional move if the laqguaFe pattern used was of the traditional(
cr‘ [

conditional logic form, "if p theh q" although words such as; "when,"




- funct:.ons ca.n be best desc¢ribed as follows.(a.dapted afrj,.i Tnith and z‘-!arx, 1962)

form, responses of the- subjects were coded reliably as conditional poves,

. ,and the content congruent*with the experiences Q{ the su’b,jeat

v

“'as lopg as,

"if order to,"” could be substituted’ for "if," and the word
PR . - 7J T

"then” d1d not°have to be supplied, Rather than the specific form, the - : .

. . . IE

funct:.on of the move was considered to be o'f greatex importance. - The : e .

hady 'Y , > .

: 1. Statifgg a result: - A i T .
. L R . . Lo .
The antecedent gives a condition and the consequent refers , - ,!’
to what happens, what.the result 14, what the answer is, etc./ .
-2, Stating.an action:— . . S
* ‘rhe antecedent . gives a condition and the consequent refers —
to what has to bé done what shqtﬂd be done, etc.
. ¢ > . *
. 3. Stating an identif:.cat:.on ' . ’ - " -

The antecedent g:.ves"a condition and the consequent refers '
to a c1assif1cat1on a def1n1t1on, _a.name?, etc. '/ . ,

4, - Stating a quanti/?‘xcation: ‘ co . ' - o e
L oL . * ~ ’

The antecedent gives a condition and the consequent refers ' .
* to lentrth 1ength of time, rate how many, etc., : )

Considering the function and a condifional.paradigm similar to the "if...then"
. . . 1

A reviéew of the .research lﬂterature within the’ realm/c of child verbal

L4

behayior amalysis through individual iffterview led to.the discovery of

several different techniques. The mofét co;nnon method of’ sampling the'

vérbal behaviar of children could be called free response, ‘I‘he subject

® 4 4 A . .
.

is sinmply asked to. answer questions posed to him by the" interviewer. The o

quesrtions are usually, of the type for which there a%'e nq gorrect rvonses

- second ‘technique has been referred to- as Aussage Psychologie’." o

L} '
. 0

This narrative discourse nmethod involves the presentation of a picture

4




of fam111ar ¢ontent to the’ subgect as a stimulus for verbal response.

L4 : -
Brent‘znd Katz (1967f utilized this methodfln a study fin which the;\\

. L3

found 4 marked ipcréase in the ablllty clearly to verbalize causal and

v te?pora;.r%ihtipqshipE}.." from the ages 6-7 to 11-12. Their success

- in describing language ebility of students led to'the consideration of
. ¢ . ’ d ) . ° ’
this technique for inclusion™n this study.
a e . . - » N -
Another’ interview technique that has beeq_hsed w2th great success

.
* »

has been task performance.’ Generally, the stimulus for student résponse
- ‘is some tybe of mgniﬁulative. The manipulatives are presented in such

. a way that'the subject is led to a generaiization or statement of a rule,
2 oh ' )

. < -
v ] IS A ]

Since the conditional move has as one of its functions "stating a result,."
: Ling ’

a subject may opt to use the, conditional move to state a rule,. FPor this
) reeson, t was felt that having students state'a rule from such a task'
N Vt . ¢ _. 1
would serve as, a measure of adolescent use of oonditional moﬁes. .

.

A method which Has been used to measure bqth recall of relevant.

oct

information and utilization of language configurations might be referred’

N ' to as recitation, The subjact is told that he is to listen closei§ to
. ' ( * .
-a story that will be read to him after which He will tell the story back.

. v
Since the results of thls study were {; be related to the study in which

P -

v teacher use of conditional move's was.fouﬂa to be related to student groyth

. ) /
in conditional reasoning ability, it was determined that the,reciéeti3h
) ’ .r. ~ . . , g .
task night serve ai'a measure of modeling. . If. the student used more7rcndi-

tional noves on a task in retelling a story that contained many cond&tional

. - moves than on other taéxs, thé story could be cons1dered as a vari% le °
which modifies verbal behavior. ‘It has alse been found in a study‘by .

N Rosenshine (1968) that student achievement scores on a test of * levant o

. . . ' ot . _E) e




. . ., . - v

/ v ’ - . s ‘. ’ .-

« .

naterial from a iecture were related to thexteacheFﬁs use of conditjonal
\ . - . . . . .

[A " i . . . ' .. N v
moves. It seemed appropriate therefore to consider rglationship between
the three variablesiof use of conditiohal moves, regnll of relevant -

* ’
lnﬁprmation from a recitation task and conditional reasoning ability.
> } -

With the discovery of these four,bbqhniQues which had aided other

.

L3

** investiggtors Mn obtaining adequate heasunep of adolescent verbal bebavior,

.

Kl
.

four sepamate tasks were developed, ohe.for each'techniqne. Before

describing each task, it is important to note that it was hoped that

v

each task would elicit conditional moved. - At the same time, oné guideline )
‘.(\ . ]

‘USed in deve10p1ng the, tasks .was to k9ep "from forcing students to.use a,

conditional move in his fFSponse. thalysis of the results reported later

4 Y , L] .
1ndicates that apparently the subjects did not feel compélled to use a

conditional move ‘as ajresult of the structure ot’the task:

-~
- -
. -

'\ A description of each task follows,* A complete'interview format is

appended. ' : Y
. . . o ’

o
’

. TASK I - Free Response ., -

- \ i
' . . ’ ° +
. M @
R The(subject was told that he would be asked several questions to getr

.

his opinions on some things. ' he was to answer eaoh.as best he could with
the realizatiod thft there was no cor%ect agswer. ‘ ]
Foqp-questidhs ;ere seiected from a total of'sixteen which had been .
. ¢
pilot tested, A question was selected for inclttsion Tt students in the - '

pllot had no diffiaulty in responding to it, if it was void of conditional

" s \
moves ‘as stated, and if some students used conditional movés in their

. ” 14 - - . .
response and some did Qgt, The four questiops retained were: , . S /’

R

-
-
.




*

3 ‘ . ’

c . 3

1) "Wy is it better to put crinminals in prison : {
than to‘%et tham go fhee?' . ‘

'2)  "Why should a’ person keep a promise?" A
. - \ h
3} "What's your opinion about boys with long- hair?"”

4) Why do yoy think women and, children are the first

people to be saved when a ship begins to sink?” | o
o ~

For partial} or irrelevant responses, the interviewer probed further by

' saying 'Fine, but gan you explain a 1ittle more?" .

"y .

\Z4

. S : /
TASK II - Aussage Psychologie Techpique . ~

1 - . S e, .
JA bicture'qontaining three obvious causal relationships was drawn' <

for this taﬁkﬁ(apaended) The subject was shown the picture a&d asked

-

-

what he thought mip; ’happeh The interviewer probed for each of the .

causal.relationships by sajing, "What else might happen?" . }
.o Tyt ' o a

' -
. TA%n.fiI - Task Performagce . °
) Two tasks were designed'to have students observe and state a rule, '

\

* In both $asks, the subject was'shown.a series of colored cards for which

Ve

3

-

hé was to guess whether a circlq or square appeared 7h the reverse side. 4
After the second, third, and: Eourth eard was ‘shown, the subject was a&ked

to st@te a rule for finding the circle and the square. In the first‘set, '

. 4 . .
- .

there were two possible'patterns:bbservable-‘ the circlesland sqgaree

Y - D v

. were -on cards of di“ﬁe}ent colors and the sequ:nce circle - square - ' 8
circie -~ square was used, In addition to different colors, the second 1 ’
set of cards differed from ‘the first set in that they hdd\eiiher an A or B |
_ on’the front: The task was the same*vthe~yubject.was to state a rule for -
’finding the circle and the square, Thiq‘set however, had only one correct
. . o : ' .

\ ' . e - . : /l {
. \.. .




/
1]
— .
(2
L 4
,o
-

“ "if,..then."

, .
" carefully because he was to tell the story back after it had been read. . R

The only probing by the ifiterviewer was to ask ?hét the lesson of the ‘ e

.

‘were aware of the mié?ophone initially but it did not seem ?o altgr their <

tion -included in the recitation by the subject was alsd’detegmined from

relatzonship (the edlor) &or each sef oi cards the subgect was asked.

to stagélthe rule thxee t1mes whether or not he had stated 2 correct

\ L3 “. ‘ L

. . A ¥ N . " «

“relationship the first tipeﬂ R - toos :

. . ] ) -\" v . —_ . ., . +
L . L . . .

) , _ TASK IV‘- Recitation  ° - A ’

. T~y ) . I
No appropriate story could be found tp.at utilized a high number of \

Each of sixteen

-

conditional moves, so one had to be wfitten (appended) .

relevant parts of the story were stated using the conditienmal paradigm T
N .

-

"

Before reading the story, the subject was told to lisSten

.

. 3
story was if the student fajled'to state it.

\ . .

An audio tape récording was made of each interview., Most students

s s ! . . . .
. . / . .
desire to respond, . . . ' . . )
'w. Utilizing the coding procedures outlined above, the principal
investigator analyzed each tape ageording to the freqhency ol conditionél ;
D : : ’ .

-~

’ . . N
moves uttered by the subject., A reliability coefficient (interporrelgtion) !

~ v
.

of .94 hgilﬁeen gstablished for the coding of comparable tapes by.the

investigator and another trained coder priof to this analysis.'/Codings .
. \
were registered for responses to each question in Task I, to lhe descrip-
tion in Task II to each- rule statement of Task III, and for the story . &
[} - \

“recitation of Task IV. The number of Sixteen relevant elements of informa-,

the tapes. ' ‘ . . ‘




~ 4 by - r]

. . e-10-

e e ; .

It was thought that the maximun number of conditional moves possible

.’ “es

* for one 1nterview session would be twenty-nine (4 for Task I, 3 for Task

1} ‘.

t \

~11, 6 for Task 111, and 16 for Task IV). . I Cs "
* . e .\ ) / R )
) \ ] . t.
The Comell Conditfdnal Reé.son.ing Test . L L, ,
- .. N .

A form of the Cornell Conditional Reasoning Tes$ (Ennis, 1964) was

used fo obtzin a measure of condid:ional reasoning ability This. test of s

\ ; forty-two items requires an a.bility to apply sSeven principles of c,.onditisnal
l' g
logic by detemining the truth-sta.ths éf a,given conclusion fron given ..

L3

prealses'. It has been reported to have both high construct a.nd pigh '

. 2’5 » . "
content validity. The relisb’ility coefficient for the administration in
/thislinVestigatidh &as conputed as’ .64,

i P °' . . . -

NI . >, 5 . ¢ _— i
Results T, B . . ’ - . .
f . . . . ‘. - [} - - A4 N ~ ‘
'I'he 1nterviews and test admnistrations led to tge &neasures suma.ri.zed

’ . ’

‘ i Table, 1. Considering-the mean frequencies of conditional .moves for
' . .y . L R
4 . : ' i
’ B3 v R = R f B c. .

INSERT TABLE 1.ABOUT HERE

.V o ,v T . Py

indiviclual Tasks I II and III‘ the materia.ls a.nd taskfstructions did ‘not

compel students to utilize the wonditional puradigm. t a.ppears that %ﬁse
. e b
o who used » conditional mo;e in respcjnse to the tasks,dig so of t}ieir owmn

. -8

- )
-.choosing. Yhat was surprising, however, was the en‘oneous a.ssumption

relative to the number o{\co;njitionﬁl moves possible. Task I ‘still offered

' ’ > . v . .
’ the opportunif#y for four conditioftal moves, But Task II rarely elicited

- " the thiee conditional moves that were assumed,wpuld occur. The three ~ -
& " 0 »

. R . . . . R ‘ .

.
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- AN Interviewed Interviewed ." P )
~ . Before Test After Test Total .
, Grads 54  ° ' { . -
e J .
. (n=15) _ . (o=22) . _ (0=37) -
X «.S.D. X s.D. X S.D.
-t ’ . t : < i ’
< . ‘ r /_._ ) o . R ~ ‘
: TASK L . 2.06 1.38 8.13 " 2,18 2.70 1.96
* “PASK: II » - 0.40 0.82 0.68 1.12 ,0.57 * 1.01
? ,PASK IXI © 0.3 " 1,03 C.64. < 1.53 0.67 1.33 .
., £ 3.c0"/ 2.33 4.45 3.54 3.87 "3.15 .
TASK . 3.48 2.03 6.23 336 5.08 3.1
TOTAL ‘6.53 2,97- 10.68 & 5.35 2.00 4 4.94,
-REL, IKFO, 5460 2. 7.91 1.57 / €. .97. 2.37
CRT .-, . 13.07 2.08 15,41 ‘4,54 14.46 3.88
e - ’ . ot .
- Grade 6 o )
. (n=16) . (=22 | _ (p=38) .
. X+ ., spD X - 8~ X s.D.
TASK:T ., T 2.31 . 1,07 2,04 2,03 2.16 1.69
»TASK IX.. T 0.69 1.07 0.50 - 0.59 0.58 < '0.83
TASK. ITI 0.31 0:70 0.54 _ l.62 0.45- 1,31 .
L Za " 3:31 32,08 3.03  3.46 3.18 2.93 '
. " TASK IV _, 5.81 2.48 4.64 2,01 ° 5.13 2.27 -
TOTAL - 19.19 - 3.60 7.73 '4.39 8,34 4.99
REL, INPO, 8.44 i.67 7.41 « . 2.08 Y84 1.96
-CR?" 16.37 " 4.39 16.63 4.67 16.53,  , 4.50
’ Grade 7 . - '/) '
G2 - (n=15 {n=30)
x o s.D. X S.D.
TASK' I 2.87 2.56 © ( 3.33 2.34
TASK IX’ 0.20 0.83 '0.3377 0.71
«v TAHK TXI1 0.40 - 0.91 0.40 0.77 ‘
£ 3.47 3.08 4.07 - 2,74
TASK IV 8.53 3.68 4.57 3.07
TOTAL * 7.00 6.66 8.60 4.98
- REL, - INFO. &.20 1,95 6.93 *  2.16
CRT - . 18.66 " 3.65 18.23 ,5.98
. . . - 2
TOTAL . \ .
TASK T 2.413 1.55 2.898 ¢ 2.31 2.68 2.02
4ASK IX .43 .86 .56 .88 .51 .87
TASK IIT .48 .81 .54 21.42 J .51 ¢l.19
3.26 2.19 4.00 3.42 3.68 2.96
" TASK 'IV 4.28 2.40 5.48 3.05 4.95 2.84.
TOTAL 7.61 3.37 9.46 5.30 8.65 4.63
REL. IXFO. 6.78 2.50 7.66 ° 1.8 . T.28 '2.19
CRT (42) 16.04 ‘- 5.50 16.48 4.42 16.29 4.90
) . ’ 1 - - e
14 ,

TABLE 1. Mean Prequencies of Conditional - -

Moves According ta Interview Group and Grade Level

R 4




‘ ) - B : L

' : A - - °
n . ) " - . ’
" relationships inherent in the picture weie usually stated in a sipgle

. . -~ P )

chain rather than three separate relationships. Instead of utilizing the

conditidnal move for each relationship (e.g., "If the bull charges, the .
. . . ;. .

boy.will let go of the ropqt'nAnd if he lets go, the weight will fall.

And if that happens then the girl w111 get squashed "), subjedts usxng ‘
. o4 O o

the conditional paradign would usually spond'by saying someth%gg like,

‘e -

. "If the bull charges, thén he'll. let go she'll get squashed hy the
. Fy ‘ . . Ve
N " weight."’ This occurrance tends to explain why the ‘mean performances on

.
‘

-

Task II were less than 1.0 for every sub-sample. : :>

Similerly,)in Task III i% was erroneously assumed .that Subjects were
. A3 14
extended the opportunity to use a. cbndxtional move six tines. Technically
i ’ _,,.
they did but being practical it seen# #hat only two opportunities .

existed. Upon stating a rule fqr finding the circle apd the square,
- tL; ;ubject us;ally continued to use tHe exact same sentence strueture
. - , .
iy (and mast often, the exact same words) for the second and.third statements‘
' _s of the rule, fherefere, for these subjects choosipg'ﬁot to use tLe '
conditionél move, two opportnnitips'egisted. For those subjects using . .

the oonditional paradigm in résponse to Rhis task usually did so incidentally
to the rule statement qr in the fi;st ;tateeent of the.fnle only. Tﬁis
v ] m;lght be expi-ai'ned by‘coixsiderin:g the structure of the task. Upon sta.ting,
! ' a rule the first time, and implied.3cceptance from the interviewer by
. continuation of the task the subject s first resppnse was reinforced
! Althoﬂggﬂ;urther examples may have indicated that the rule statement was

] >
erroneous, at least the linguistic pattern ¥sed on the first statement

had been accepted. Finding no subject who used a conditional move nore than

. © twice could be explained by this "statement-reinforcement” cycle.

Q - iilé . ' 1-53 | -




C

" . Considering what happened in response to the first three tasks (li) B
= ’,
y/ instead of thirteen opportunitiés, it appears that thefre ex:.sted only .
. seven for which subjects could choose to ufilize the cofiitional move. p

-~

The distnibution of these seven would be four for Tesk I, one for Task II,

. .

and two fox Task III.

N

To detdmine the significance of the differences between groups
which.are_apparent in the data presented in Tabhle 1, univariate analyses
of va;iance\were.cbﬁdubted for the use of cohditional moves on Tagks I, ] )

II and IIT combinéd (Z ), on Task IV, on all four tasks (Total), for ' .
A ‘ * . A
the ‘recall of {elevant information on Task IV -(Rel. Infof),'and for performance

-

’ on the condit;ogal reasoning test (CRT). A summary of these éﬁalyseé is

v

presented in Table 2.\ A significant effect is indicated for grade level (G) ‘

. . -
A ) . .
- . -
-

INSERT TABLE 2 ABOUT HERE o :

a Y

on conditional reasoning. test perfétmance. Subsequent anali;es of mean
.. . ’ ”
’ . o u
. difference@putilizing Newman-Keuls method (Winer, 1962) ipdicates that
. 'Y . . - . MK .
' seventh grade subjects outperformed fifth grade subjects on the test of '

V4

) conditional reasoning ability. < ' «

A significant interaction between grade level (G) and interview

: T ¥ - . . N
schedhling (I) occurred for three of the five variables. Figure 2 presents

% ’. . - A3
. ’ ' INSERT FIGURE 2 ASBUT HERE

’

(4 .

a graphical represéntati;h of these interactions. Analyses of simple

N —~ - - ©

P « o4
.. effects (presented in Table 3) cd® be surmarized 45 follows: fifth-grade .
N \

‘ - €
. > ~
‘ . ~ .
. ., 1‘- -~
. . 0
. \

[}
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4
, . ’ /
J TABLE 2, Summary of Univariate _Ana.lyses of Variance for
’ ' + Interview Groups (I), Grade Level (G), and
Interaction (IxG). )
2 ) b ¢
. Intérview Groups F(1,99) ns.
: 15.751 ’ .
. v . 39,108 -
. > Tofal Cond, Moves 98,106, .
Rel, Info. 21.359
. CRT 8.543 ,°
. ‘e s '!
]
, . 6. > i . .
! Grade Levels. F(2,99) os.
a v 6.450 3
iv, 3.749 .
. Total Cond. Moves \ 0-242
;o Rel. Info. , ; . 13.461
«CRT. . 136.340 ‘
- . * . -\
L . - . P
< .
. ) * ) ,
" °, Interaction (IxG) F(2‘,99) os.
o 5.924 '
v 38.371 - |
Total Cond. Moves 76506 N
' _ Rel. mfo. ° 25.570, .-
. CRT, 22,492
. -~ , \ ) .




. Figure 2. Graphs (of Significant Interactions '
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s e a e . INSERT TABLE 3 ABOUT HERE

. -
. .
A 3

-

, . noves on both Task IV ano the entire”interview and recalleq significantly
Cal . more relevant infotmation on Task IV than fifth-grade subjects interviewed -
prior to testing. Significant differences were found for ;eventh grade
- subjects on the same variables witu those interviewed after testing out-
" perforning.those interviewed béfore testing.. The analyses presented in

fsbie 3 also indicate significant diféerences_between grade levels fo;

§uhjeets interviewed before the test. Once agéin Newnman-Keul analyses

were periofned. For Task 1v, the analysis indicates that sixth grade

. .

) subjects “used signifiéhntly more conditional moves and recalleq signiiicantly

¢ ? more relevant information than both Iifth grade sub;ects and seventh grade
subjects. _ ) AN _
' ’:b ¢ . 1_' ‘ : L. . \ ’
,With the occurrence of siénificant interactions, relationships between
» [
vardables would best’be considered . as they exist within I X G cells,

Y. ‘.

Correiation coefficients p}esented in Table 4 indicate these relationsghips,

Y

Those of significance (both for this study as well as stgtistically) occur

fi? seventh grade subjects interviewed after the test administration. The

.
. - .
.
.

.
x

. INSERT [TABLE 4 ABOUT HERE v
‘ " I3 - .
relationship between use of the language of logic and conditional reasoning *

ability exists for this group only. The remaining $ignificant correlations

1

\ (p<.05) of interest are those expressing the:relationship between the ability °

\
\

D ‘ 19

«
N .
« N .
. .
. . . \
~13-- .
b [
- A 4 .
. . .
!
[ H N .

subjects imterviewed after tésting used signifidantly more conditional

-
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' ) o 's { .
. Y Y ~ :
‘ ' TABLE 3. F-values from ANOVA of ‘Simple Effects - v .
: « For Significant Interaction (IxG) . .
N . B - ’ : b,
4 ] ¢ ’ ’
. C b
- IV Tot. Cond., , Rel. Info.
’ I for G, (1,99) L 9.432% 7.341% 10.981%
I for Gp (i,99) 1.611 0.909 2,183
= ] B .
- I for G (1,99) '5,041% 4.364% | 4.da7+
. . -~ . - >
o G for I, (2,99) ‘o \ 5,499% 1.718 « * ‘9.221%
-~ - ~ N v
' . G for I, ¢2,99) 1.508 2.136. 0.257)
& ~ ' *
i ° [} 4 ,. R ., .
\ ' . 4 = : =
. * s i} .\-
*p< .05
' . ~ , \
. ) . *
’ - . / ) A l N .
® .
. : Y .
. a8
. - \‘
- ."g ¢ &
wld, ‘ 4
. 14 t
* - - . ’ ( &' . Kl
a - . y ~ \ \\-.
: ) . i
1 " “
’ Y
.- . 2 . ) :
\ s
E * ‘.- M . hd *
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to recallarelevant information and conditional reazsoning ébiiity as well . .

. L
[ ‘_' o t A - -

" as use of conditional logic langnage. Again the only existance of a

" test. The only existance:of a significant relationship between use of

” 4

~ .

significant relationship between conditionél reasoning ahility.andagbility
. to récall relevant information is ior seventh grade subjects interviewed

- ‘! .
after the test‘administration. Recall ability is related fo the total ¥

. RN
. -

frequency of conditional moves in the interview Jor ail but fifth grade '

) suojects interviewed prioi to the administration of the conditional reasoning :

.
hd >

conditional moves on Task’ I, 1I, and III combined and recall ability on
' . '
Task»IY wa§ in the group'of Sixfh grade~subjects interviewed after the !

test. These relationships lead to. qualified regection of Hypotheses 1 eyﬂ 3

S .~ . . !
? ~
- . . . a _— .

Conclusions . . v , « .

. . ! . ’
Hypofhesis 1. There*is no relationship between the frequency of -

— - . . )
<%y condrtional moves in responses-offfifth, sixth or K

* .
4

seventh: grade subjects and" the1r conditional reasoniquiﬁ o

ability as measured by the Cornell Conditional Reasoning
IS LI 4 '
Test. s ' TR

> e Ty < i :

e:' . L 23
This hypothesis is rejected with certain qualifications. WA sigﬂiricant .

N .

. positive relationship existed between these variahles only for éeventh

-

1

grade subjécts who were interviewed after 7esting (Table 4). T , .
Hypotheeis_2. there are no significant differences in the use of | -
conditichal moves or conditional reasoning ability i .
o © . . . . e
. between grade level groupings. :_ “' ' ,
Results of the analyses, of variance (Table 2) leads to the rejectian "'- d ‘

of %his hypothesis.tisignificant effects due to both grade level and inter-'

action of grn?P level with interview schedule erist The posteriori H” !

\‘ 2 C i,




- § T a15- N - B ) . : :

w - ' 4 . .
’, ’

.  andlyses indicate that seventh grade subjects scdred ‘'significantly higher )

0

than fifth g¥ade subjects on the conditiqnal reasoning test and sixth o\

. N ’ Q_' :
grade s{;jects interviewed prior to testing used significantly more ~
. . \ * - N

e .

conditional moves on Tagk IV tian either £ifth or seventh grade subjects

interviewed prigr'to testing. It is to be noted that these significant ,

- ¢ .

. . . . . ol v
differences did mot exist after testing npor for Tasks I,,II.and III

combined (£ ) or Total Conditionals for these same. groups.
» : '

.+ Hypothesis 3. Theré i$ no relationship between the Trednency of ' .

.

. conditional noves or conditional reasoning ability SR |

. - and the ability to-recall relevant information .
/ * . . - Ny . p ¢
. (Task ivy. . ' ’ Py ’ :
. Again a qualified rejection of this hypothesis is necéssitated by the /

.

data analysis. NJ significant relationships exist .between recall abilityf
and conditional reasoning ability for the total sample. Considering the; .

correlation coefficients for ce11 groups (Table 4), both Total Cohditionéis

- ¢ *

and conditional noves on Task IV are related to ‘recall ability on Task IV

- o,

--, for each group except fifth grade subjects interviewed prior to testing

for-whom the .Total Conditibnals variable was not related significantly,

E Conditional move frequency for Tasks ‘I, I1 and III combined (£ ) is signi-

ficantly related §o recall ability only £or the sixth grade subjects

A ¢
'1nterviewed ;fter teéting (r = ,4298), ‘ ' ' ; ’ ' ~
., Bypothesis 4. . There is no significant differehce in usq of conditional
" o . moves or recall ability between greups inter%iewe&
4 - either before-ér after testing. ' e .

® r

R




v L]

the sixth grade

-

-

.

rejection of this: hypothe51s.

were computed for each.subject

-16- °

©

-

Having attended*to the apriori hypothe51s

~

Therefore this hypothesis is rejected

the'subject's tendency to model this linguistic structure.

contazning a high fnpquegpy of conditional moves; spught a measure .of

Finding significant differences as aresult of analysis of tthe

groups, outperformed the cbrresponding before testinc group on Task Iv

1

’neea for analysis relatige to differences in verbal productian on “the
‘_tasks. The first thred tagKs wers_designed to elicit responses which»
‘would- yield a measurd of the subject's natural use of the conditional

move. Task IV, in which the subject ‘was t6 recall and retell a story

,

Two' ratios.

The ratio of frequency of conditional

of modeled use of+the conditional move,

information related by the subject (maximm'=

T&ble‘s presents ‘the mean ratios .

»

.conbined was the measure of natural use of conditional noves,

.

moves to number of perceiv%d opportunities (13) on Tasks I, II and III

'of frequency of conditional moves to number of elements of relevant

.

16) serves as the measure

-

for each IxG group. - As this table_indicates, the ratio of materjal use

~ Z? o

-

. 1nte*action effect between before and after testing -groups 1eads~to the ¥

Both fifth and seventh.grade after testing

’ {usé of conditional moves and’ recall-ability) and on Total Conditionals

‘used. No,sighificant differences were found between interview groups in

the results suggested a

e

The ratio

s
; ;1

v

A .
INSERT TABLE 5 ABOUT HERE 4

S

14

-

N

2%

1

‘Ml
e

_of the design émployed is not appropriate for calcula;ing significant

»

is less than the ratio of mqseled use for each IxG conbination. The nature

"~
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". Table 5. Group Ratios of ‘Conditional
- .~ + Hove Utilization per Number of*
) t‘ Possible Opportunities. “
‘ N . v~
(o . Before Test  After Test Total
e T ' TR
’ - Grade 5 :" * ) v ' -~ - M .
f — " L 3 0
. . . N 2 [ . ] >
« « Task I, II i .45 ..64

\I’ask v . .62 77
D e ‘ S : '
Grade 6 : N oo S -
fask I, ITjadd'rzx © - .47 AT~ 3
. . , ‘b~ N H
. “' . C - . - -
4 T
1 Task IV - J/ & .68 . ¢ < .63
N S -1 9 ) ' . . .
. . ﬂg . ‘: B »
Gr@.da 7 h _{ ‘ : ..

<

Task I, II ,a#d 15§ N 50 -~ .68 . ‘

Task IV ¥ . i .57 RN 3 1

. ’ . L ’ . - Pt ! . B
Total ' . Lo, /{ ) - '
Task I, IT §nd III A B BN 3 -
, < . . ’ hEY
- ! ' . :
Task IV .63 - .72 .
l" ' - .
. j s s, °©
g ;' '
| ’ e
I . ) ’ B
. !’ - N o
. ! | , L .
P, . -
[
» h Y .
[ ' v . .
L] 1] ‘_ ’
' 1 ( .
oy
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¢ . . - . .

Y . ’ . .
» differences between these two\ueasures, however,” the data does suggest

. 5 v L
" that modeling from the story might be taking place.*
: - “ A T

- . [ . .

N % P

s ‘ ‘Interpretations .~ ' - ] _
. N . I . - - N -

This stndy set out to determine'whethér or nqt adolescent wse of the,

language of qond1t10nal loglg is related to thelr condltionab reasonlng

4 \ -:,» 4_',

ab111ty as measured by the Cornell Condutional Reasoning Test. The concern .

- L v

was an outgrowth of & study by Gregory (1972) 1n wh1ch seventh grade

-

mathematlcs students grdhth 1n'conditiona& xeasoniﬁg ab;lity_was found

\\ s . ) . . - N

to" be related to their teacher s use of conditidnal moves. . -

.
. ,,

- Although this relationshlp was not Iounq» to exist for £ifth or sixan
grade subjects it was found to exlst for seventh grade subjects who were

]

¥ )
intervieWed after‘taking the test This seems to indicate that the test

) 4

.4.5‘

~1tse1f may have sen51tlzed these subjects to the language assoc1ated with
. - s &
- this basic 1og1ca1 reason1ng typergérhis apparent test-effect is strongly
T Toee ]

suﬁpozted with the finding of significant differences ﬁavoring “the after

test grgups in utilization of“conditlonai moves ou/the modeling xask; on -
the entire interview and in recall of releuant information. This finding

- . 'suggests that in - future igvestigations of Short dumtmn, designs which Les

* .

to knowledge of the'interactive effects of testing and student verbll .

- \ e

measures should be employed For our own work in the-Florida,Project

“designs of this type need to be employed to establish interactiVB effects
< 4

» »
r
~ . N

of testing and instructional verbal st trategies on student 6utcomes, in view

o of the results. ' *Q& - ’ 0
’ : ' ’ ? M .\ ‘nr

Frgm a child development standpoint, the results reaffirm what others

hd .

have found, hamely that there‘%re significant differences in loéical
.. v 4 s . Y . -
¢ o * S .

| ‘ 23 W
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deasoning abiTity between grade levels. The results also indicate that .,
s ) Pt
_the common assumption that logical reasoning ability and language of . » ' -
: : . . ‘ AR .
- adolescents are reiated may beé in need of quau‘fﬁtion. This investigation )
adds credence to hypotheses of others which sug\gest that adolescent logical
. . - . .- v N t
. abilities (test-wise as well as linguistic) are more egocentric than they
- . * . . ‘ ~ o . -
g. " are hypothetico~deductive, . v . .
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. INTERVIEW PROCZDURES v
. 4

-~ .

Situate the chairs (and table; in order that the subject sits
' opposite the interviewer {not side by side).

., Try.to have the recorder and microphone out of sight but chegck to
make sure that voices are recorded.

1. Load the cassette and push the rewind button until tape stops.

2, Push the record button just prior to admitting the sub,ject,

-

.. 3.  Admit the subject and have him be seated. - % .
. N . ¢
4. Read the subjects name,” °
. .. ! > T
5. . Colduct the interview (See below).- M.
o ’
. <

4
6. rEn/itial the 'pass and indicate the time.
7. Give pass to)'the subject and efcuse'.
8. Rem‘ove the cassette and write down the ID number on- the cassette.
. .

9. Turn -the cassette over®(or get new one)' and start theseycle again.

€ . INTERVIEY FORMAT S ‘ J -

i 1S .. J . sy & . . . . |

The interview format conszsts of four parts: questions without
t piciures, uestions: with @ picture, rule generalization from manipulatives,
and retelling a story. Eack part is cescribed below separately. Try to
adhere to the exact wording as mich as possible., Capitals refer to what

. you should say; small (lower case) letters refer to what ydu should be
doing. . v N .
(subject's name) MY MAME IS . . . I'M GOING TO ASK

YOU SOME QUESTIONS TO GET YOUR OPINION ON SOME THINGS. THERE ARE NO

CORRECT ANSWERS SO :JIjST TELL ME WHAT YOU THINK. O.K.?

If the subject asks the purpose simply inform him that you are
conducting a survey of opinions of students. . g
HIRS'S THE FIRST quasTioN. | - . o

0
.

¢ WHY IS IT.BETTER 70 PUT CRIMI\:\LS IN PRISOVTHAN
TO LET THRf GO FREE?

Y . - .
- .

/ ) . . .(Wait'for subjfect to respond. Partial r ponses ,
or ! ‘P. should be persued- by prompting. "Fine, byt can . -
) you explain a little more.") ~

!
.

. . -
x . - 30
v ) . . [P
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0.K. HERE'S ANOTHER QUESTION. . :
- W&y SHOULD-A PERSON KEZP A PROMISE?
SR } (Wait and/or prompt until an acceptable answer’ - - .
is given.) ’ A

,

FINE. NOW CAN°YOU 'l‘:I.L‘ ME,

.
v N .

WEAT'S YOUR OPINION ABOUT_BOYS WITH LONG HAIR?

W ompt . -
P (Wait and/or prompt.) i7.\
< ALL RIGHT. WHY DO YOU THINK WOMEN AND~CHILDREN ARE THE FIRST DPEOPLE
BE SAVED WHEN A SHIP BEGINS TO SINK? oo

. (Fait, ete.),
' : -
O0.K. (Show the picture to the student and point to the parts as you
describe then. ) . )
J -.
EERE S A BULL, (point) HERE'S A BOY, HERBE'S A ROPE, HERE’S A HEW’Y’WBICET

’

3

AND HERE'S A LITTLE GIRL PICKING FLOWERS. (Pause.)

WHAT DO YOU THINK MIGHT BAPPEN? ~
L B .
" (If the subject responds excluding one of the
. elements, Bull, Boy, Weight or Girl, then you
. : should p::obe. .. WEAT WOULD HAPPEN TO THE BULL
. . THEN? ?TBATABOUT TIE BOY? WEAT ELSE MIGHT f"
. v HAPPEN?) . . v

-

" 0.K. FINE. NOW I'U GOING TO SHOW YOU SOME ORANGE CARDS AXD SOME GREEN

-

CARDS. THERE IS A SQUARE OR A CIRCLE ON THE OTHER SIDE. ‘I VANT YOU TO
GUESS WHAT"S ON THES OTHER SIDE, A CIRCLE OR A SQUARE.
. o
(Show the orange card and say:) ' ) 8
WHAT DO YOU THINK IS ON THE OTHER SIDE, Acmcn_xonASQUAim? :
(Subject guesses. Tiwn over the card.)
WHAT DO YOU THINK IS ON THE OTHER SIDE OF THIS CARD? ~——

(Show the green card.) . *

0.K. CAN YOU STATE A RULE FOR FINDING THE CIRCLE AND 'I;HB SQUARE? ,

(Wait for response.)

v S5 S
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. LS * ’
O.K. WHAT SHOULD BE ON THE OTHBR SIDE OF THIS ONE? 4{
4

(Shoy the next orange card, and wait.)

O.K. IS IT THE SAME RULE? ' . : “

5
(If student says yes: WEAT WAS THE RULE AGAIN?Y
(If student says no: 'WELL WEAT IS THE RULE?)
O.K. AXD ON THE OTHER SIDE OF THIS ONE THERE'S A WEAT?

. ~ ' -‘
. (Show the green one. Wait.) -\\ :
- // y

0.K. SO THE RULE FOR FINDING TH;E SQUARE AND THE CIRCLZ IS WHAT, AGAIN?

(If student still doesn't have the rule, pick up the !
cards and go through it egain; requesting the rule . .
after each card presentation.)

NOW I'..! GOING 'I'O.SW YdUSO!r&B MORE CARDS. THESE ARE BLUE AND RED AND THEY
LY .
HAVEAIE’ITBRONTHR FRONT OF THEM. I WANT YOU TO DO THE SAME THING, GUESS ”

. 4

WBAT'S ON THE OTHER' SIDE, EIT& A 'SQUARE OR A CIRCL:. (Show the' red A.)
WHAT DO YOU THINK IS ON THE OTHER SIDE A SQUARS OR A CIRGLE?

. (Wait.) !

0.K., HOW ABOUT THIS ONE? {Show the blue B,).

- . » > -

(Wait.) . Nl .
0.K.. WHAT'S THE RULS FOR FINDING THE SQUARE AND THE CIRCLE? /

(Allow the student to elicite the rule.) -

THEREFORE, WRAT DO YOU THINK IS'ON THE BACK OF THIS ONE? .
(Show the P}ue A and wait,)

IS 1HE RULE WORKING? (Vait.) WHAT'S THE RULS OW? (Wait.) K

0:X. THEN WHAT IS ON THE OTHER SIDE OF THIS OXE?

.

. (Show the red B.)

. . bt -

SO THE RULE FOR FINDING THE CIRCLE AND THE SQUARE IS WHAT?'
&e, pick

(Wait., 1If the stuydent doesn't have the
- up the cards again anll go through the same procedure,
. asking for the rule after each card presentation and guess. )

* - L 3 2
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YOU'VE BEEN DOING REAL WELL. THIS TIME I'M GOING TO READ A.SHORT STGRY

TO YOU., I WANT YOU TO -LISTEN CAREFULLY AS I READ IT BECAUSE®I WANT YOU

TO TELL THE STORY TO ME WEEN I'FINISH.- 0.K.?-

&

(DO YOU UNDERSTAND THE

. DIRECTIONS?)

-

o (Read the'story without reading the title.) \d

' NOW TELL ME THE STORY ABOUT DUGGY AND BUGGY.

t 4

(Let the subject tell*the story back to you without

) 0.K.

you assisting.in any way.

Don't interrqpt

asks a question of fact give a short answer. )

If he

4

GOQD. WE'RE FINISHED .~

IE[‘MEFII.LOWYOURPASSANDIMYOUG'TBACK

TOCIASS TRY'NOT'}‘OTALKABOUI‘WRINI‘E‘WIB’W WITH YOUR FRIENDS BECAUSB
—WEWAMITTOBEASURPRISEFORTHEHWHENTEEYCOJESEBHB. O0.E.? (Fil1
§ - LY

out the pass and dismiss the subject.)

.) ) ‘ '




A ' DUGGY AND BUGGY ' .

: Two flies, Duggy and Buggy, were sitting on the handle of a lawn- -
. ‘mower talking. . .

. ’

Duggy said, "If I don't get something to eat, I'm going to die;" ™
Buggy replied, ['We can go fly around the trash cans to Yook for .
food, if you want td." . oA

.

- o

‘ "But the garbagde man came éoday,' said Dqggy "And you know if the
new man was on duty 'today #hen there won't be any food 1efd.”

"ell we could fly over to.the other side of the house,. go through
the window, and eat the crumbs on the table,” suggested Buggy.

"But there are too many clouds in the sky," said Duggy.
>

"Clouds in the sky? What difference does that make?" exclaimed

Buggy. . ’
o }

"Yell you know that if it even looks like rain, then the lady closes‘“ (
the windows. ¥e won't be able to get in,", explained Duggy. .

Just then a neat_truck drove by. It went around the corner tob fast
and a roll of baloney fell off. Duggy and Buggy Jjust sat there on the *
handle looking at it. Then Buggy said, "Hey, let's go eat tbﬁ% baloneyit”

.

"But what will happen to us if the dog comes‘out’" asked Duggy.

-

. “Look, if the dog cones out, then he'll eat all “the baloney. And if

that happens, we, won't get anything to eag," replied Buggy.

i v ‘
"OK, if you think we should then let’s go eat the baloney.”" And with

. _that, they flew over and began eating. : .

)

Just as they were starting to eat, the dog came out. He 'ran over to the .
baloney and said, "1t you guys don't get out of here, you’re going to get
hurt.” And the flies flew back to®the handle of the lawnmower.

' Duggy said, "Gee, is he mean. If we hadn't lefthe would have killed

.
gf for sure.” ~ .
Yeh but maybe if we wait long enough he'll go away,"” replied Buggy. . J’
So they waited and sure enough the-dog went away. s,
= Buggy was the first to notice that the dog. bad left. "If we hurry

right now, we can get some.more baloney to eat," hollered Buggy. And off
they went to eat more baloney. They ate, and ate, and -ate, and ate until
all the baloney was gone. They had just enough energy left to {1y back to
the handle of the lawnmower and Buggy said, "Man, was that good! If we
gat like that just once a week, we won't have to wdrry about starving.”

. 3¢
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. Duggy complained that he was getting d*zzy "I'm feelin° sick., 1If
I'nm not careful I 11 fall off this handle.’ Buggy replied, "If you fall

off the handle,.you'll probably die when you hit the ground. Let's fly
over to that table and rest."” They flew off the handle and both of then
were so full they fell to the ground -- splat!! -~ and died,  So”the lessan_

is don't fly off-the handle if you're full of baloney.

s -

a®
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